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(57) Abstract 

A fructosyl amino acid oxidase characterized by being obtained from a culture of a microorganism which selectively grows in a 
selective medium containing at least either of fructosyllysine and rructosyl-N* -Z-lysinc, is derived from the genus Asp ergillus , and is 
capable of producing a fructosyl amino acid oxidase. ~~ 
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D D n £ # trttiE^ #f? T-Wffl T' h S o 

^?iJffl-T5^ji [Chromatogr. Sci. 10:659(1979)] . * £ -fcb*: 

@{*^oi6/-^7 5 A^rffl^a^S [Clin. Chem. 28:2088-2094(1982)] > W 
m fa® [Clin. Chem. 26: 1598-1602(1980)]. ftfl-tt{*KJ££fiJffl-r ^ 
m [J J CLA 18: 620(1993), &%-Um 16: 33-37(1993)], h 
-tf-^ ><£>fc"J^& [Clin. Chim. Acta 127: 87-95 (1982)], nr'OV\£v - 
^S^fflt>Tg?<k^ltfe^S-r5^-^[Clin.Chim. Acta 112: 197-204 (19 
81)]#£i&<*0£*lT^Sa^ ffiffin»:^*<^T-^o/z 0 . d*-f Lt>IEiI 
T'Sii ti T' (i ft o o 

4f£¥6-65300^f£fl5L #S8¥2-195900-^&fSL 4#llg¥3-155780-*f £ffL 
#ll{§¥4-4874-*t&f8s 4#II8¥5-I92193^£f8. #H3¥6-46846^f£fR) 0 

$bi:, mmm^mmcotz^omit^ 9 commit hmrr^tixi^ m 
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H¥2-195899*£*U ttM¥2-195900*&«U *M?5-192193?&«KEP 
0 526 150 A). 4*HI¥6-46846^&« (EP 0 576 838 A) ) 0 

R'-CO-CH 2 -NH-R 2 + 0 2 + H 2 0- 
R'-CO-CHO + R 2 -NH 2 + H 2 0 2 

1. yjV? b-sjUTi sm**->Sr-; if : ny*'<9?\)i)U ( Coryneb 
acterium) ft <4*&¥5-33997^a«L 4*2¥6-6530<H*&*K TX-Ob 
*Jl<xm ( Aspergillus ) (#M¥3-l55780-5§-£|g)o 

2. hv^7;>f/^-t": * > ( Candida ) (4$M¥ 
6-46846-s§-£fR) 0 

3. h r>»T i JWt&mmm : ^-j, >) y ( Penicillium ) 
(#§i§¥4-4874-t&?B)o 

u^i^AKXJif'ru^^-r-t^jR (#§3^5-192193^^^) 
5. 7;l/*;UU i*^- -fcf : J . Biol. Chem. 239*. HI 3790-3796H (196 

4$o %zm<oyjmx'mm 0 
bp*>. *f&«<fctt*. &L*>o>mt* >'<?[*mtT 

HZ [J. Biol. Chem. 261:13542-13545(1986)] 0 tlt^/at"> 
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li [J. Biol. Chem. 254:3892-3898(1979)] . l ) : s >8lg£>ffe{C £ §£ 

¥3-155780I2«c£>T *^i/40uxH£*©lMfcl*N 7^? bwuy ^>i; 
fcH5P5-192l93^&«IE*©* h7 ~ hfli7 h->;M'J 

^(i##u&<5*<. u i? >m&izm&&& Lxmmt? >'*9&iEmiz 
y vi*m&%:<z>wtmii7 >i> 9 b ->^y y>i7;^ h ->^r^ — >{rf^ffl 
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.m$r&£S*a*:*£^ TX^t^/UXJB ( Aspergillus ) GDg£-7;U? h 
WU'j :> 7 Jls? h >JisN a - Z >©#^TT'lg5-r 

UlslrJl^m ( Aspergillus ) &$k(D7Jls? b >JUT i J |£;t4- •> ^— Hf 

'J ^>R^/XliN < * -Z-U ->'>^iagl 0 0-1 5 0°C 
l=*5l>T"3-6.0»H. *- b? Is-zrmm-fZztlzJ: *)W£tiZ7j\, 
? h is**) VJV? b i/;l/N« -Z- <;•>'> (0T. FZ 
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t+y^'-^FAOD, XliFAOD-A, F A 0 D - L ttirtZ Z. t 
<£> <5 0 

S2li, FAOD-A0gi4<tiapHom^tr77T^So 

H4«. FAOD-A0§ttiIM«OMfii^t/77l?*«. 
12 51*. FAOD-LOgtttij|iieiO|!(|^t^7 7T*5. 

*Jl<X ♦ XU-7XIF0 6365 (FERM BP-5756) ( Aspergillus terreus ) £ 
^IFAOD- ACDft?mm>£<DM%:£7f^fy^ 7 T'* *«> 

mite. TX^JV^fJl^ - y^Uu X GP1 (FERM BP-5684) ( Aspergillus 
terreus GP1) &5fc£>*»&! F A O D - L CD U ViRijXX^ ? h;U-C*>£ 0 

g] 8 ti. SDS-PAGE ( Kr ^^HeSlei- h'J7A • <f J7^ U ;UT 
i Kf^lM) KfctfS. 7X^W7 - fUOX GP1 (FERM BP 
-5684) ( Aspergillus terreus GP1) te^fcOffiM FAOD-L QfaW)'*? 

*JVX •rb^ GP1 (FERM BP-5684) ( Aspergillus terreus GP1) 
mi 0(i. Sftk hifamryuy i ><?>iSkf$.£: F AOD — LOfpfflKU: 0 
EUl(i> t MlnmTyUT'i FAOD — LcDfPffldcfcO 
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X^yU^/UXH ( Aspergillus ) (DM^:? 2 h is Jl U is >TkU/XlZ7 
Jl>? h»>^N a - Z - -J y y ^ ^ ^T'^S f 5 C i i: j: 1 5 C i 

frTZZo *:<Z>&?tS.mt LT. TX^jIs^jVx • ^ X (IFO 6365, 
FERM BP-5756) ( Aspergillus terreus) x 77^;^^X .fl/OX GP1(F 
ERM BP-5684) ( Aspergillus terreus GP1), T X^A^jUX • it 'J if (IFO 
4242, FERM BP-5757) ( Aspergillus oryzae ), TX^/l/^yUX • ;t i; +f 
(IFO 5710) ( Aspergillus oryzae ) tl ifOM^^tf h Z. ti)<T£ Z> 0 
^ISWof AOD©41i:ffltN^7;^ h ->;UU ^>SO'/IliFZ L 
ii, ^n-xO. 0 1-5 01i%<!: ij y>WXiiN a — Z — l ) i> 
>Q.O 1-2 OWLA%£&m%LtpT^ 10 0-15 0°CK:fe^T3~6 

OOml0^i:r;^-^2OOg, N a -Z-'J-/'>iOg« 
ii^l 2 0°C. 2 0^*- u-^S-r-5Ci(c^oTigii 

r;un-x0. 0 1-5 011%. 'J >£Z>VX(2N a -Z-Uy>0. 
0 1-2 011%, K 2 HPO< 0.111%, NaH 2 PO< 0. 111%. 
MgSO< • 7H 2 0 0.0 511%, C a C 1 , - 2H 2 0 0. 0 111% 

»ow*i*xo. 2ms%*£m*zm&® l< uphs. 5-6. 
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0) £ioo~i5 o°ctc:fc^T3~6 o^m*- h ? is-rmm-tzz 
*is^©FAOD0^icfflu4igfii6{i N mmm, * 

mmtLTi-i^ mz-i$, ^^-7, *vo-* s ^- u -tr u mmm 

*ffl^«FZL««l(1.0«^3-^ 0.5%FZL, 1.0%K 2 H 
PO4. 0. l%NaH 2 PO<. 0.0 5%Mg S 0 4 • 7H 2 O x 0.01% 
C a C 1 2 • 2H 2 0£.tf 0. 0 l%t~? ~ >il£$|) £ C <!; #"C# 

5. ftClfiU^ili, ill, 0 0 0^i:y;l/3-x2 0g (2%) 
„ FZL 10g(lX), K 2 HP0 4 1.0g(0.1%)>NaH 2 P 
Oa.Og (0.1%) „ MgS0 4 - 7H 2 0 0.5 g (0.05%) , 
CaCl 2 -2H 2 O0.1g(0.0 1%) RTOx + x2. Og (0. 
2%) ££Wr**«! (pH5. 5-6. 0) T'&£ 0 FZLm> fl« 
©i&fl&KF Z L£^jn-f£jK 7Jl?-xtN' -Z-'Jy>i^tft 

LOSF^tlct^T^ife^MUTfcO. F Z L*I2Httg*tfiXliGL (^'J^r 
-7- -v K 'J v >Rtf/XI2?' 'J "T" y KN* - Z - »J y >) tl^-ftigiti! 
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a*. 2 5~3 7°c. »*L<tt2 8«c-cfr*>ns. » P 

H«4.0-8.0©«B-C*t). *f£L<li5. 5-6. 0"C*S o L*>L 
8 0i*IIB«ini, FAOD^«M«nc*«*n* (HI). 
**W©FAOD©MjStttt«**l=*«*n*©-C, «s«4><oa 

lMh»j7-W (pH8.5) ICJMU Hyno-lilllCJ:,T«*<*« 

L*>Ltt*<^ *^Og^^ F A O D li N *©«f«fltic^t,^ 
MIKStttzH^r S8B&<D*Tt> x *^B^@^^«^-r>5 
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SiiC7;^ h WU7 $ Z±&&Wi±-3- 
*5|B^Ji % 7*^4/4* ( Aspergillus ) © N h •> 

;U7 $ y m.**'s?—e$:&m-tz> z. tfrx-zzmw*? v wuu 
© m <o m w t< £.m -r 5 f a o d < ± t > -r n t> * % t< m & -r ^ # & & t± t% 

(1) 

«ca»T*So 2 5°C©iI&i§T'l 0 BBaigi1&-rS£: t*D- Ktfc. £*UC 
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^L/^X ( Aspergillus terreus) tmfe £ tltz 0 *mm*. ^io<|i' 

mmiT§iTS3^oiiM^wxas^^^x#xiiet^w^(is 

lt#-^FERM BP-5684©TT'^lt£ttT^£ (^^ltQ:1996^5^31B;H 
l^^re^O^WB :1996^9^30B) 0 

l£tz, *^©F AOD-Ag£gT'&£TX^;l^yUX • ^U-^xIF 
0 6365£:tfT;*^/l^yUX ♦ * U if IFO 42421*. B*HS:AfgBW£m (A 
TO^:li5rf?^JIilS+H*lT2TS 1 7#8 5#) J: 0»»Sti-5 fcOti 

*U §f£#-f-FERM BP-5756S.C5FERM BP-5757©TTS?K3ttT^S (SfSE 
B: 1996*P11£ 25B) 0 tt*>\ TX^yM^l/* • * 'j if IFO 57101*. ±12 

1. — tttfJtf»3M#tt 
*^©FAOD-Lli, h >Jl<>) y>WXIiFZLi:J:-, 

^**&*Si<»:-f * 7Jls? h i/yuy >£.OV:£liF Z 

cfc o«$n«o 

*^OFAOD-Ali, 7JU? h->yl/«J y^/XliFZLCcfco 
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FAODIt ^n-xi 'J ^ >Rtf/X.t*N' -Z-U^>^*(i^ 

u > ? >Ra ; /'Xl±N ,, — z — u : Ji/*k%\\*\z*- v ? v^-jt&misxmm 

*^©FAODIi7;^ h WUV v >SCf/XliFZLi:J:ot^ 

T% 7X^1/^^71 ( Aspergillus ) CD"7;U? h -WUT ^ 7 ■> 9' 

FAODIl. U ^S.OVXteN 0 - Z- 'J >£*fr* 

U ^>S:C>VXIiN* -Z-U v >£5?iJ* C;*- r * W ^feS LTPISS! 

*|gB^©FAODIi, it : 

R'-CO- CH 2 -NH-R 2 + 0 2 + H 2 0 — 
R'-CO-CHO + R 2 -NH 2 + H 2 O z 
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#-OH, - (CH 2 ) [CH (OH) ] „-CH 2 OH (it*. 

n(i0-6£>$!!fc) "C* *3 . R^-CHR' 1 - [CONHR 3 ] m COOH 
(5t*u R 3 l±a-7 ~ 7 tMHttSIS^ mlil-4 8 0OS^tf) T 

f a o D££tga**r-r 5»***tk« i ('^-r-5 0 

ILL F Z L^£4t^%T'^SL^TX^U*;l/Xjg ( Aspergillus ) © 
BB*Ms>»S5! Lfc F A O D Oll^Sft 

Jtfgtt (10- 2 U/ml) 

ft FZL" FV LV 2) 

FERM BP-5756 Aspergillus terreusIF06365 104 12. 4 8. 4 
FERM BP-5757 Aspergillus oryzae IF04242 16.9 3.9 4.4 
Aspergillus oryzae lFO 5710 34. 4 5. 8 6. 0 

FERM BP-5684 Aspergillus terreus GPl 20.6 10.4 2.0 

1) : 7 JU >? h ->;UN ' - Z - U ^ > 

2) : (7;u? h>;uy ^>i:^f5gt)/(7y^ h wu/<y >i:Jtts 

*WLTfc»K C©C<htit£F AOD^ft:? >'^©SH^i:f 
A. terreus IF06365fi3fc<D F A O D - AO^lfCJtf 
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1L2 A. terreus IF06365&3fc© F A 0 D - Acr>gM#^& 



MM mm itstt(x) 



N'-T7;l,* h Wi/N" -Z-'j i>> 1.67 mM 100 
y/l^h i/jw<y y i. 67 20 5 

N'-^;K--jy> L6 7 N D 




. 1) : tttijStlf 

2) : 7)V? h '>Ji>*mmTj\szr i > 

3) : h>/ut h mmr jut* i > 

^ttUTl^, A. terreus GPlS3fecD FA OD-LO§SS<C^ 

^ 3 A. terreus GPl&3fc<E>F AOD-LOll#Itt 

itygte(%) 

N'-7;u? -Z-y 5>> 1.67 mM 100 

7J\y? h *>yU/<U > 1.67 32.1 

N*-^ f-zU-L- y > 1.67 N.D. " 

N'-7yUr7 h WPtf y -L- y > 0. 02X 0. 30 

* y -L- y v > o. 02* N D 

FBSA" 0.17 N.D. 



FHSA 3) 

h y 2 FBSA 
•h 'J ?FHSA 



0. 17 
0. 17 
0. 17 



N. D. 
0. 58 
N. D. 



1) : &th£ti-r 
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2) : h •yj^mmTJ^y = > 

3) : 7J\s? h ->Ji<t b^mr/isy i > 

1 0 OmM F Z Lmmi& ZfrbibmZtitzF Z L zmgykT-fem-f 
2>Z chtlct oT^L/ro 4 5mM 4-7 ; ;7>f f'J 6 0^-— >y 

1 0 0 u 1 <i:> 0. 1M MJ x-i£g?*£irfc (pH8. 0) lmKM 
B£^&&5 0 # 1 £zg£U £*£3£®7kT-3. 0 m 1 drf-So 3 0°CT' 
29tt&4 h Ltzik^ 1 0 OmM F Z L?g&5 0 u 1 ^inU 

5 0 5 nmlcfctt^iR^Jg^^^{rfflil^L^o ^eScf >&m<Oft 
^ftS^ (5. 1 6x l O'M-'cm- 1 ) 1 tf^c^-r ZMWtitTk 
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(2) wmmmmzmfe-fzyjm 

o. im h x-m&mffi& (phs. 0) im i t&mm&s o u i 

£U mS7KT-^:S^-3. Om I t U ^ - X%±<0&tm j m&C> 

-fcr/HlAn-So 3 0°CT'^L. i&jgS-^SHb Ltzik^ 5 0m 

M FZL 100/zl SrgsflD U i£^mgS£fglf fJ-T'iS^ftK ff-fiij U 

Z> (1) » Ai4#BB) T'ffflt5W^pH5-l 10§fTO (0. 

lM'j 'J^am (kpb) „ h «j x-^geM»scF^«; 

inie©§a^»^{cF AOD^jgsflnU 3 0°CT'l 0#KK 
^-^^ (3 0°C. P H8.0) Tgtt^S^t^fi: 

cfc 0 P H (I «t 5 3e3Ett*ttf* L /"Co 

M«a«*«St-r £/ci6K. 2 0-6 0°C£T'^{t£-ti:TB£ 

3Ri£tt£iB93ELfco &K3c3£ttK-3(,*T(i % 0. lMh'J7-«»«ftt (p 
H 8. 0) izmmLtzF AOD£2 0-6 0°C<D&&jgT'l 0 ftffi-f 

&vm%.Ltzm^ *3£W<DF AOD- AOMiSp H(i. 7.5 — 9.0. 
<fc9i?£L<li8. 5T*0 (12 2) * 3cJE«pH*tt, 7. 0-1 0. 0 
-Qh^tz 0 tti. FAOD-L©IlpHli, 7.5-9.0. <fc<9it?£L 
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< 1*8. <B3) „ SEttpHfcli, 4.0-13.0T*ofc, 

£fc> F AOD-A©i$^Jgj^(i2 0~4 0°C. J: ff* L < It 3 5 °C 
afrLfc (84). SSttM**tt2 0~4 0TT*-,fc o 
FAOD-L©l*Efctt2 0~5 0't\ J: Off* L< 142 5-4 0*0. 
J=0ff*L<«3 5'C-C»*J:<ilffLfc (0 5) 0 $$ttiK mtt2 
0~5 0tT*o/: o 

5. EE*0©8§^t£©ifci& 
<fc'*ifcRL*: 0 

ityg'fe (unit/mg) 



Corynebacterium sp. n 


0 4 ' 


r v 
100 


Aspergillus sp. 2) 


13 3) 


100 


Aspergillus terreusIFO 6365 FFRM PP-5756 


839 5) 


100 


Aspergillus oryzae IFO 4?4? FRRU PP-5757 


437 5 ' 


100 


Aspergillus oryzae IFO 5710 


598 s ' 


100 


Aspergillus terreus GP1 FERH BP-5684 


312 


100 



FL : "7/1/? h WUi; ^> 
FV : 7 h > > 



1) : *'J^t>(T.Horiuchi et al) Agric. Biol. Chen.. 53(1). 103- 
110 (1989) 

2) : #^3-155780-^- 

4): N'-D-7;U? h >;K-ij 
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5): hWl/N" -Z-')y>i:Jtf5gi 

6*©»*Ji7;u^ h ^ > Cliff #RJ¥3-15578(Hff5tt© 

6. FAOD-A^FAOD-L©^l 
FAOD-ASt>'FAOD-LO^Mx-/N-f7 ? T^OOpg-yvU 

m5 FAOD-A^FAOD-LO^i 
A. terreus IFO 6365 A. terreus GPl 
FERM BP-5756 FERM BP-5684 



50. 000 94. 000 



mSfrZWbfrtZJivtZ^ *m$(DF AOD- AS.CKF AOD- L 
(1) iKD^i 

0. 1M (pH8. 0) &M&jg>f ^ 
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fl6_ tern* *y CDF AOD-Aft&^(D&m 





100 


FeS0 4 


N. D. 


LiCl 


103 


CoS0 4 


54 


KCl 


105 


CuCl 2 


105 


NaCl 


104 


ZnS0 4 


35 


RbCl 


107 


AgN0 3 


N. D. 


CsCl 


108. 


BaCl 2 


115 


MgCl 2 


108 


HgCl 2 


31 


CaCl 2 


104 


FeCl 3 


100 


MnCl 2 


59 







EC** (lmM) ttjg&(%) HfcKlmM) itygft(%) 



« L 


100 


FeS0 4 


95 


LiCl 


98 


C0SO4 


107 


KCl 


102 


CuCl 2 


38 


NaCl 


113 


ZnS0 4 


14 


RbCl 


107 


AgN0 3 


0 


CsCl 


107 


BaCl 2 


113 


MgCl 2 


101 


HgCl 2 


0 


CaCl 2 


96 


FeCl 3 


80 


MnCl 2 


101 







(2) &mmmwg<DBw 

-tie (i) * ><D&wtzM?zu®£m&<Dy]m-cm®Ltz 0 
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^8 SS^KOF AOD- Ar£&^©f$# 
gfi*4 (lmM) Mj(X) gMOgjQ ifcr5te(*) 





100 
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1) p -CMB: y<3 ? a a 

2) DTNB: 5. S'-^fth-X (2--hn£m#&) 

3) N.D. : ttJ±5T-#r 

i9^bB^^i:, FAOD-LgftliPCMB, DTNB. bh*5i? 
Ctl=tO. FAOD 0**RiC»Cii S 
Kin~2mM©yftXH h-;U#WO P H7. 5-9. 0©«t 

X — < — f,^2 0 0 p gK«t*y;l/£« [*7A: Superdex 200 p 
g HR16/60; /< V 7 T -: 0. 2M U y * A(pH7. 0): 1 ml/mi n ; 

: ^-^ >/^0.5mg^-9->y;^<. y -7 T _o.2mllC^] T'(i. RAO 
D-Al^ilJ|<,5 0.00 0 (5 0kDa) iJd^^nfc (06) 0 

94. 000 (94kDa) tmfeZtltz (09) o 

F A O D £ KXOMRJIXttilKft*.*©*^**^^^-^ 

R l -CO-CH 2 -NH-R 2 + 0 2 + H 2 0 — 
R'-CO-CHO + R 2 -NH 2 + H 2 0 2 
(5£*. R'teT/U K-XKS, R J li7Wi!, ^>'^IXIM7f-K 
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*^©FAOD^77 K'J^t^^#W^JI. ^^^^«*T'^ffl 
£-t!-3o £f&&&©p Hli. FAOD-AT'pH6.0-lC.0> fft L 
< 1*8. 5> fi£(i2 0~5 Ot. L< (±3 5tT*5, £/^> FA 
OD-LT'pH7.0~9.(k *F£ b< t*8. 5. fiffJi2 e-4 0°C N 

if * u< ii3 5°ct'*>So mmmt una b x-tggNp^su^o fa 

*f£BS©##ri£T'li. TI2©^-rti^©T^ KlMt£^£>:t:Ki££/B<^ 
(1) ilg^t7Mgfg£*Cgo'<;S& 

^^S^5rST-Itfe]0ii^b7K*0^»fes #j;L{i\ fgfeis ig^'fkTK 

^a-r^o s^wciix ±sd.3<Dj]m<Dmj£izm\}z> 0 tztzL. faod 

mi)<hK), m^i, N-i^;U-N- (2-t Kn * - 3 - x;U*7 a 
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tVU) -m- h;U-T ! J>^ N. N-y^ ^VU7 — U > N N. N - 

— U 2,4-^^oo7i;-;K N-i^U-N- (2- t Kd + 

>- 3 -W^d fyu) - 3. 5 - h + ->T^ y > N N-xf;|/- 
N- (3 -x;U*7°o tVU) - 3. ^;UT^.y > N N-ji^;u- 

N- (2 - t Kd4-*>- 3 -x/l/*yn tVU) - 3 . 5 - : J J ^Jl<T— V 

tcK»]-e**9, o-^t-^^>. o-h»;>> N 3.3-^r^y^> 
3, 3. 5, 5 -T- h 5 ^ f-A"K> -^^ > x N — (*7/u*"^>^^ 
~ J -4, 4-h'X (y7f;l^7;y) t^x-ZbT; 

10 - {iJJ^^^r-y/ I J iul>K-)\,) _3 i7 _ t ' X ( :j y 

(2) &Lm<Dmnmizm~3 

li. ±K3©#ffi©fl!lSi::mbTfT9o fztzL. ffll^FAODilila 

So 
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mm^rnxm^x^^^, m^tmw^nw^m^tLx h j:^ 0 m*. 
xiix -7 4 ^a^y-t;u N t^7'd-x, r/i/^yie. 
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*<D±?>'*?nmmztt'tzm4t?y' < :?W(Dmm(Ditm (.mum) x 
ay*? ^mx-m-To ±*>'<?nmm*. mnv^m (2 8 0™ 

*U<(ipH7.0~9.0s U<fipH8. 0-8.5 eD^«r& 

"100^-7 h/mU MSj&li h ') x-igg? (pH8. 0&t>'8. 5) 
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±E©^tffK^RU c +>y htt£.#kfttp<Dmit? w<?fi&t>VXliH 

i) 

7 X^J\s¥/UX • :rl^XlF06365 (FERM BP-5756) : A. te rreus ) £F 
ZL 0.5%. 1.0%. 'J^KZA'J^AO.l^ 'J >tt 

— HJ r>A 0. 1%> BE»^^**->^A 0.0 5%. ig-ffc: * ;u -> ? A 
0.0 1%. -f-X hx+X 0. 2^tfLfc^ii (pH 6. 0)7 HZ 
«»U ^-77-/>^-*ffl^T28t, 8 OB^JScfc 9«fL/:o 

2) HRXftoHSi! 

l*f$10 0g (MS) 2mM©DTT^^\ 0 lMh'Jx 
(P H 8. 0)2 0 OildSS U l/2l«y/^^^At' 

3#Pd(T9C<fc«C«fc»}B*(*£ffln&Lfco ®ME£4°CT'. 9.5 0 0 r 

pm. 10 u i#^njt±M (&$«}&&&) ^a^i 

3) 

-T) ar^^Ht (4°C. 12.000rpm) LT^K^>/^ 

£Bfc£L/c 0 $^>(c N ±^(cfig^^-8 O^I&fntc/A^i-p^i^tiaLTztSS 
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Ji©^A-e5p^tL^DEAE-h3/s--;U (DEAE-TOYOPEARL) ti^Hz 

HUE U*££ili#£ 7xz;K< 3 5 A ( 4 0 
l*K:x-/<-f» *X200 pg (2mM DTT^tft52 OmM 'J 

>mmmm ( P H7.5) tw) ^5«fr,fc 0 end 

T3. *«0»3£J (1) . AftKJ^fr^fco 

^-f^7200pgi:«k5WiB :Superdex 200 p 

gHR16/60: -'y7 r -: 0. 2M U * A ( P H7. 0): 3£3 1 ml/min : 

l*#J5 0.0 0 0 (50kDa) <tjts$nfc (06) e 

iii 2 7xw/^.fb7x gp iv^ntF AOD-Lmm 
1) 

TX^*VUX 'fl/7X GP 1 (FERM BP-5684: Aspergillus terre 
usGPl)*FZL 0.5%. 201,3 -a l. 0 %. 'J>Kz^j^0. 
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1 »J >g?— ± h'J^i 0. 1 %> 8S»-e^*->^ A 0.05%. ig^t 
tulisOl* 0.01%. -f-xhx+x 0. 2%^^Lt«tt (p H 6. 
OUOLlittBU ^-7;-^ >*-£ftt>Ti§m«2L/':5K « 
^«S40 0 rpmO*#T?28t, 8 0^ffl^SLt o ^gt&Jiat 

2) m&mmv>mm 

m&&2 7 0 g (Sfifi) 2mM0DTT^t\ 0.1MMJX 
(pH8. 5)8 0 OalKSSfflU Dino-Mi 1UC J: *) 
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±m mmmrntum) zmmmmtL-c^ ^To^t-fssu/co 

3) ««! 

-T) £Sdx.. (4°C. 12.000 rpm) LT:W^^^ 

Xf7^ l-e'&h>titzi£WL&, 2mMODTT^Wt55 0mM h 
<JX-£g?*g»& (pH8.5) (£HF> «*«Ai:*r) C»»U « 

;b (butyl-T OYOP EARL) ^flg 2 0 0 ml£flDX.T. Xy^&KctS 
2 5 96«3c*^^«««A-C¥«^U^7 i -/Uh.3^N--;u (phenyl- 
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a CI. 2mM DTT^t'O. 1M h U X-igiiffg (pH8. 5) "C 
¥«Ht) 0 cma^ 70-1 0 0i-.7hOB3RiS^fc o 

S^SDS-PAGE ( K 7 s *> hUyA.^'jy^U^T; K 

SDS-PAGEIi, y g -\zX<OJj&iZVti.\ 10%Wffll>t, 4 
OmAT-SB^FalftifrU ^>^ , ^feli^-7y-7''J U T> h:T;b-G- 
2 5 0T'iJ:/iofco i UT*7* y 5 --if B. 4^itti?ST/u 
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8) o 

— YJls*>m*0. 1M NaCltWO. lMh'J X-«tBE»®«[ (p 
H 8. 5) Zm^Trf ^tz&m. EI 9 tz\7f;-f£ o (C. #)9 4 000 (94 
k D a) X&^tZo 

ftftfc Mfo?ST;l^i > ( >^*±) £0. 9%i&{ti- h U ^ AtK^ 
Tl&ft?£-fcU 0~1 0%<DfgfflTzgJgtfmtt£«*<fl:t >*g 

1) ya7 i T--eto3i 

mitT^zfi >m& 60^1 

1 2. 5mg/nil ^D^T--tfXIV (->y-'^*±) 60ju1 
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3 -x;l/*:An fc';l/) -m- bJV'C i/>fei& 3 0 fi ) 

6 0^-<yh/ml '<-**i/r-*f®m 30m 1 
0.1M h >)x-&&tmw%L ( P H8. 0) 3 0 0// 1 

6a^ 7 h/ni FAOD-L^ 5 0 u I 



30 



WO 97/20039 




PCT/JP96/03515 



6^-7 h/ml FAOD-L^ili, MMM 2 <D?j& V&fz F A O D 
-L^6a-7 b/nilZUZ i?, 0. 1M h U *-JfiK8»»[ ( P H8. 

0) T#S?UTffli»!Lfco 

F AOD£JS«E£3 0°CT'2#fyH ^.K- h U/cgU ±ie©S-7°a 
f7-l?fil»** 1 0 0 //lflOX., 3 0#&©5 5 5nBlc*>l^SR3tS 

-eft) 1 5 Omg. t VUffiT)V-?i > (y^tt) 1 5 0 mg^tl-e*!^ 

zz^ -zomtmit. 2 4. 6%~6 1. 1 %ti-,t„ 
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«§{tT;i/:/ ^ 60//1 
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F A O DKftv&teJ&TOJ: «5 K U^ G 
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3 - XM^d \iJl) -m- Y)V4 i? 



3 0 1 
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30// I 
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3 0 0// 1 
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6^-7 h/ml FAOD-LMli> 2 (D^iX'i^tz F A O D 

-L^6i-7 h/muztiz&i^ o.iMh v Ts-mmmmm (phs. 

-r7--tf#i3l7g&£l 0 0 txltiaz-. 3 0#&©5 5 5n«Cis^«»3tflf 

mi ii:ft» m*pcDMm-i5 5 5nmcDw.?cm (isiMk*st©g{c*rfto H 

SI$4(iT^^ >©«<k***-ro BKix 7/1/7$ >©!*fk2*<k«lKk7K 

~3 OHomrnxmrnvrntizmfc^rv e^&m&mm^tio 

1) ynf7- if MS 
l^e^ok'>8* 25//1 

5 //l 

0.1M h'J7-«Kft»tt (pH8.0) 20//1 

cci^MSOtt'SOM^v+a^-hUfco 10% MJ 

*-onft»£5 0tfUn*t«#U 0tt3 0#Bfl#(l£ 1 2 00 
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OrpmT-1 0ftmm>bftm$:rrr>tz o m*>tltz±miZ2M NaOH£#j5 

2) m&mTg. 

F AODR«SttliJaT©i:«9lC LxmMLtz 0 

3mM N — (*7/U*-*->y i J tuUtf-ji,) - 

4. 4-k*X VJ* TJUTi S) t'7x-;l/7 ^ >mm SOul 

6 0 y h/ml st-* trfcifc 3 0^1 

0.1M h y^-ifiKttirtt ( P H8. 0) 3 0 0/zl 

H®7kT'£«£ 1 mltLtZo 

4*--y h/ml FAOD-L»*tt x *»«2 0»ffiT»fcFAOD 
-L£4^«y h/nllCttSJ:^ 0. lMh'J (pH 8. 

o) "c^mLxmmvtzo 

r-T— tf&3I?gfc£8 0 /Ufa*. 3 0#&©7 2 7nmK*ftt<5R#K£ 
*H1 2C*r. S*©m&li7 2 7ni©R*flt(««t<fc7k*©J|lc»«). 

33 



WO 97/20039 




rCT/JP96/03S15 



34 



WO 97/20039 



PCT/JP96/03515 



1. -7 v 'J y^ay )v ? h >;i/N a -z- >; ^>©4>fc< <t 

— ^*#tra^«%tc jLoTa^Wlc^W^tiST^^yU^yWXjR ( Aspe 
rgillus)^*© DV? h->;UTi ^ •> trg^ftg^Wt 

2. 37;Ui? h >yu»J ^>C^-r5^te*<. x;u? |> ->;u/<<J >K*f-f£g 

3. TX^;U^/UXM&3fc©ga<TX^U*/UX • -^l/^x(IF0 6365. F 
ERM BP-5756) ( Aspergillus terreus ) N TX^;U40UX • "r U^X GPl 
(FERM BP-5684) (Aspergillus terreus GPl) „ TX^U^/UX • ^ 'J if (I 
F0 4242. FERM BP-5757) ( Aspergillus oryzae ) „ TX^yl/^/UX • * 
Uif (IFO 5710) ( Aspergillus oryzae ) ^b^5P*^iJ?$n5t>0 

4. 7/1/? r Wl'T S ;i!t + ->^- b'^&gS-W^-STX^/l/^Xjl 
( Aspergillus ) i:ItSI^7 h ->;l/ <J <^ >R^7 /U ? h WUN" 

?/u? h wut i yR^+s/^— «?**ftkS-it. RSItf>?BMX(ijiiMt 
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